Activation of autophagy and Akt/CREB signaling play an equivalent role in the neuroprotective effect of rapamycin in neonatal hypoxia-ischemia.
We have previously shown that in neonatal rats subjected to hypoxia-ischemia (HI) rapamycin administration increases autophagy, decreases apoptosis and significantly reduces brain damage. After HI, when autophagy is blocked neuronal cells rapidly progress toward necrotic cell death. The present study was undertaken to assess the potential role of activation of autophagic and phosphatidylinositol 3-kinase (PI3K)/Akt kinase pathways in the neuroprotective effect of rapamycin. Rapamycin administration caused a significant reduction of 70 kDa S6 kinase (p70S6K) phosphorylation and a significant increase of the autophagic proteins Beclin 1 and microtubule-associated protein 1 light chain 3 (LC3), as of monodansylcadaverine (MDC) labeling in the lesioned side. The phosphorylation of Akt and cAMP response element binding protein (CREB) was increased in neuronal cells, and both p-Akt and p-CREB colocalized with Beclin 1. Wortmannin (WM) administration significantly reduced Akt and CREB phosphorylation as well as the neuroprotective effect of rapamycin but did not affect the phosphorylation of p70S6K, the expression of Beclin 1 and LC3, and MDC labeling. In contrast, 3-methyladenine (3MA) reduced the increased Beclin 1 expression, the MDC labeling and the neuroprotective effect of rapamycin without affecting Akt phosphorylation. However, both compounds significantly increased necrotic cell death. Taken together, these data indicate that in neonatal HI autophagy can be part of an integrated prosurvival signaling which includes the PI3K-Akt-mammalian target of rapamycin (mTOR) axis. When the autophagic or the PI3K-Akt-mTOR pathways are interrupted cells undergo necrotic cell death.